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Abstract: Effects of NaCl stress on ion distribution, absorption and transportation in all organs of
Cyclocarya paliurus(Batal. ) Iljinskaja seedling from different provenances were studied by water culture
method. The results showed that ratios of Na*/Ca’* and Na*/K”* in root, stem, leaf and petiole of
seedling from Huangshan of Anhui Province were the lowest with 0. 085 mol - L' NaCl stress for 28 d.
The ratio of Na*/Ca®* was more stable than that of Na*/K* and Na*/Mg’* in all organs of seedling
from three provenances under the NaCl stress with same concentration. Ability of selective transportion of
K*,Ca>* and Mg®" from root to stem was improved with NaCl concentration increasing, while that of K*
and Ca®* from petiole to leaf was decreased gradually. It is concluded that the salt resistance of C.
paliurus seedling from Huangshan of Anhui Province is better than that of provenances from Kunming of
Yunnan Province and Jiujiang of Jiangxi Province.
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1.2.1 R®Hk SRAKEET G5,
ARG, Sk RSN BT 1/2 Hoagland %W
PATERMER SR, BRERA RS K, 10 d B, 5
Fi4 & Hoagland ¥ H: 3% JFab T e 4b B2, LA
i 0.017.0. 051 F1 0. 085 mol - L™ NaCl H4e
Hoagland ¥ ¥ 2 &b #09, LA 5K ¥R i NaCl f9 4
Hoagland Y A0 8 (CK) . FRA03E 20 BR4H1E, &
3WES , KHERILEETF RCS - 50 BIARIF fE
ATEBEKE NPT, LR 12 h - d',
BREESHIR(25£1)CH(20 £1)C, BREK
FXHBE SR 70% +5% F180% +5% ,45kF 7 d
E 1 WALBE |

1.2.2 BFREGMZ S F MHoshEzE 28 d,5
RIS, B R K rhBE S AR S, Tk 4
J& ST 2 AR A IE 43 BRI L 2%
MR R AR R, T 80 CHEF R E, M
£ AFBIFRER 0.25 g M 25 M- RIMAR T8, B F
100 mL FLECHRH , FIZKIESE A 8 mL YRBRAR ,
BB EA 10 BT, 50 2
KT 035 W22 1 B, B A S 100 mL, 45

FH%: B 74 % 55 Y63 X ICP - AES I 5E Na* |
K*.Ca® Rl Mg®* Sk, FIBORBEMIGE C1™ &t
AR 10 mL, i 1 WHERER, pH I E 8 ~9 S,
IABCH 5 843 8 5% B IE4E R, A 0. 01
mol - L™ AgNO,(1.70 g - L™") ¥ , iC Ffd
AgNO W IATR, T ERE R P CL S i,
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(X/Na™ ) 5P E (X/Na® ) Y HAH, JoH, X/Na®
X K" Ca™ B Mg"* &5 Na* S RA L.

>R Hl EXCEL Fl SPSS ¥ o rgk PF X4 L1 2R
PEATRE BRI 54T

2 BRMAH

2.1 NaCl B EERMLEH B FRAE S Na*
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YERARN Na* /K AR —EEH. 1£0.051 F
0.085 mol + L™" NaCl b1l F , ZE BB LR PR £
LR Na* /K" I8 -5 HAR R IR ) i 22 AR
2= HH Na*/K' Hef & /D, 5 3 8 2.374 2 Al
2.507 6, '

3 AREE RIS A B Na*/K* HfE AR (b
W SR ARAML, 7E0.051 mol - L™' NaCl ji
AT , = r BAREM A Na* /K" HofE&/D,
{24 0.759 2; T7E 0. 085 mol - L™' NaCl ffifi & 14
T, 2B A BN B Na* /K" e s/D, U
1.512 6, .

3 AFRET RIS R AR A Na*/Ca
FOARLH 56 NaCl ¥ BE FH iy i n , 45 Fh U5 18] i 22 5
A3k B Bk B E KT AL AF R4 AR

ZI Na*/Ca”* LB 0. 511 6 ~1.306 6,1 K 1
Na‘/Ca* [ { 3 0.756 7 ~0.992 8, 7 0. 085
mol + L™' NaCl i T , 83 LA 5 R 4l i 1R
21 Na*/Ca®" HUAE B/, (UK 0. 730 4 TLFY JLIT A
BHERWLERBARNa"/Ca’" R K, K F
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Table 1 Effect of NaCl stress on Na * /X ratio in all organs of Cyclocarya paliurus (Batal. ) Iljinskaja seedling from different provenances'!

NaCl ¥

MAEFM Na* /X lbfi Na* /X ratio of root system

Zhffy Na* /X lb{H Na* /X ratio of stem

pe/mal -1t R : : :
Conc. of NaCl Na*/K* Na*/Ca®* Na‘*/Mg* Na*/K* Nat/Ca®* Na*/Mgt*
0 (CK) K 0.117,6 £0.10a  0.374 8 £0.24Bc 0.8113£0.77Cc  0.0762£0.02a  0.874 8 +0.64Aa 0.613 4 £0.414a
J 0.1158 £0.18a  0.7502+0.53Aa 1.131 4 £0.57Aa  0.0857 £0.07a  0.850 2 +0.53Aa 0.480 9 +0.39Bb
H 0.1097 +0.11a 0.480 5 +0.28Bb 0.978 6 +0.36Bb  0.076 9 +0.02a  0.805 0 £0.58Ab 0.452 1 +0.24Bb
0.017 K 1.369 9+0.19Bb 0.511 6 +0.43Cc 5.5427£1.27Bb  0.1755%0.16a  0.601 6 £0.33Cc 4.655 8 £0.11Aa
] 1.7612 +0.53Aa 0.938 3 £0.58Aa 5.225 4 +1.35Cc  0.182520.17a 0.938 1£0.28Aa 1.429 1 £0.04Ce
H 1.208'5 +0.94Bb 0.608 10.23Bb 8.0196+2.27Aa  0.1793+0.17a 0.908 1+0.23Bb 3.644 7+1.15Bb
0.051 K 3.581 8 +0.32Aa 0.628 1 £0.36Bb 8.8139+1.79Bb  0.398 8 £0.25Ba 0.528 1+0.36Bb 4.8525+2.03Aa
I 3.6174+0.65Aa 0.983 9 £0.11Aa 9.5577+£1.29Aa  0.429 8 +0.31Aa 0.783 9 £0.11Aa 2.896 1 +1.38Bc
H 2.374 2 +0.55Bb 0.661-6 +0.24Bb 8.5223+2.35Cc  0.3575+0.22Bb 0.561 6 +0.24Bb 4.543 6 +1.08Ab
0.085 K 3.936 5+0.27Bb 0.883 1 £0.64Bb14.048 9 +2.290Aa  0.397 2+0.11Bb 0.483 0+0.34Bb 6.017 1+0.93Aa
I 3.974 1 +0.34Aa 1.306 6 £+1.22Aa13.468 8 +4.45Bb  0.548 8 £0.53Aa 0.706 6 +0.27Aa 3.887 1 +0.88Bc
H 2.507 6 £0.17Cc 0.730 4 £0.62Cc10.708 5 +2.51Cc ~ 0.379 6 £0.24Bb 0.330 4 £0.22Cc 4.701 7 £0.22Bb
E/Nacll %12:1 R B Na* /X Hf Na* /X ratio of petiole - F-eagg Na* /X Hfli Na* /X ratio of leaf
Con:,wof NaC] Location Na*/K* Na*/Ca?* Na*/Mg?* Na*/K* Na*/CaZ* Na*/Mg?*
0 (CK) K 0.0574+0.04Aa 0.4987 +0.42Aa 0.7954+0.38Bb  0.022320.04a 0.771120.29a 0.314 520.23a
J 0.0599 £0.09Aa 0.2602+0.12Bb 1.2332+0.59Aa 0.032620.33a  0.780120.27a  0.309 2=0.21a
H  0.0437£0.18Ab 0.30080.27Bb 0.8207 £0.35Bb  0.034120.28a 0.7106£0.19a  0.3212x0.23a
0.017 K 0.2189+0.27Bb 0.6639 +0.59Bb 3.5057 +0.85Cc  0.454 1+0.42a  0.848 4+0.29Bb 1.584 4 +0.54a
] 0.229 8 +0.21Bb  0.4922 +0.33Cc 7.382 5 +1.89Aa  0.6637+0.51a  0.911 3 +0.184a 2.9559 +0.92a
H  0.2884+0.24Aa 0.7287 £0.60Aa 4.8770+1.05Bb  0.551 520.45a  0.756 7 £0.17Cc 2.404 6 +0.85a
0.051 K 0.2573£0.33Bc 0.860 8 +0.53Aa 3.7159£0.71Cc  0.759 2 +0.66Cc  0.851 3 +0.22ABa 1.678 7 £0.73Cc
I 0.437 1 +0.15Bb 0.781 2 +0.61Bb 7.586 1 £2.72Aa  2.051 8 +0.55Aa 0.976 2 +0.18Aa 3.092 4 +0.72Aa
H  0.4278+0.67Aa 0.7095+0.56Cc 5.0405+1.97Bb 0.911 6 +0.67Bb 0.771 6 +0.16Bb 2.573 1 +0.41Bb
0.085 K 0.4509+0.13Bb 0.909 6+0.49Aa 4.7335+1.35Cc  2.161 5+0.64Bb 0.851 8 +0.38Bb 2.2858 £0.52a
] 0.9551+0.61Aa 0.915 8 +0.64Ab 8.070 4 +1.82Aa  2.863 8£0.73Aa 0.99280.24Aa 3.168 5x0.82a
H  0.4337+0.26Bb 0.8555+0.32Aa 5.6319 £2.81Bb  1.51260.61Cc 0.793 1+0.34Cc 2.823 920.78a

DK, ZFE M Kunming of Yunnan Province; J; YLVGJLIT Jinjiang of Jiangxi Province; H: ZZ8{#1li Huangshan of Anhui Province. AEIMKE
FIUNEEZRBIFERA A AR 3 MFEE 1% R 5% KFLEREE  The different capitals and small letters indicate the significant

difference among three provenances of different treatments at 1% and 5% levels respectively.
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Table 2 Variation analysis of Sy n,. values of Cyclocarya paliurus (Batal. ) Ojinskaja seedlings from different provenances under NaCl .

IR PR S A KT Ca™ A1 Mg IR D &
BHA R AL S

AT IR B AW 18] 4 B Sk o fELBE NaCl 388
WREETHE T T B, ELVCVE LTRSS 4 R %
Bk, 32 W] NaCl g 4 il 1% Sl wxt KT ik
FEHBHER ) s B IR B AR T A Scae v TEBE
NaCl iy %% T+ # T Z T T 9, 2B NaCl fiia Xt &
BANL Ca®* MERAEIZ A8 S R M 5S ; ehmt
H 18 AR Sy o TELRE NaCl Jlpi8 7 B8 150 i 2. 35
TR, UL NaCl a6 X3 75 €RAI4T 1 Mg’ " IR Fe it
A RA BRI RIfE A

B2, Sy e ELI B T AEBR R [ 9000 X B 19 356
PEAEEHIRE J1, NaCl B R 2 T & R IR F S dl 4
HAR R 1 25 B T s A, T T B2k
AR ey AR T BB T Rt as B RE T

stress’)
L9 Sy nas TH 0.017 mol - L™"NaCl At ¥HLHAY Sy y. + 18
L2 E S g Sx,Na+ Of,CK Sy na+ of 0.17 mol.» L "' NaCl treatment group
Sink-source relation Location .
SK+,Na+ SCa2+,Na+ sMg2+,Na+ SK+,Na+ SCa2+,Na+ SMg2+,Nn+
2 — Z£ Root-stem K 0.648 £+0.20A 2.334 +0.67Aa 0.756 +0.35Ab 0.128 +0. 08]3 1.176 £0.77A 0.840 +0.19Aa
J 0.740 +0.14A 1.133 £0.21Ab 0.425 +0.18ABb 0.104 £0.03B 0.999 +0.24A 0.273 £0.03Bc
H 0.701 £+0.18A 1.675+0.77Ab 0.462 +0.17Bb  0.148 +0.08B  1.493 £+0.23A 0.454 +0.15Bb
25 — 4% Stem-petiole K 0.753 £0.22B = 0.570 £0.16Ba 1.296 +0.39Ab 1.247 £0.69A 1.103 £0.39Aa 0.753 20.37Bc
J 0.698 +0.29B 0.306 +0.13Bb 2.564 +1.01Aa 1.259 £0.24A 0.524 +0.18Bb 2.166 £0.74Aa
H 0.568 +0.29B 0.373 +0.17Bb 1.815£0.46Ab 1.608 £+0.41A 0.802 +0.16Ba 1.338 £0.61Bb
H#% - M Petiole-leaf K 0.388 +0.11Cb 1.546 +0.69Ab 0.395 £0.18Ba 2.074 £0.56Bb 1.277 +0.49Ab 0.451 £0.24A
] 0.544 +0.17Cb 2.998 +0. 853& 0.250 +0.16Bb  2.888 +0.43Ba 1.851 £0.55Aa 0.400 £0.19A
H 0.778 +0.28Ca 2.362 £0.71Aa" 0.391 £0.11Ba 1.912 £0.38Bb 1.038 +0.28Bb 0.493 +0.18A
0.051 mol + L™'NaCl 4bH4H f) Sy y, + 1 0.085 mol « L™"'NaCl Zb B4 ) Sy x,. 18
PRURRF _ PO S, vov of 0.051 mol - L-"NaCl treatment group Sx Na+ of 0.085 mol - L' NaCl treatment group
Sink-source relation Location ; i
51§+ JNa+ Scaz+ N+ Smg2+ Ne+ Sk+ N+ Scaz+ Na+ Sug2+ Na+
H2 - Z£ Root-stem K 0.111 £0.07B  0.840 +0.25AB 0.550+0.19Ba . 0.101 +0.04B 0.547 +0.13B 0.428 +0.17Ba
J 0.119+£0.05B 0.796 +0.27B  0.303 +0.03Bb  0.138 £0.06B 0.540 +0.12B  0.288 +0.14Bb
H 0.151+0.04B 0.848 +0.17B  0.533 +0.23b 0.157 +0.04B  0.452 £0.15C 0.439 £0.09a
Z ~- H#7 Stem-petiole K 0.645 +0.23Bb 1.630 +0.47Aa 0.765 £0.35Bc  1.135+0.58A 1.883 £0.44Ab 0.786 +0.54Bc
J 1.016 +0.48Aa 0.996 +0.25Ab 2.619 £0.97a 1.740 £0.65A 1.296 £0.37Ac 2.076 £0.72a
H 1.196 +0.35Aa 1.263 +0.33Ab 1.111 £0.62Bb  1.142 +0.48A 2.589 +0.45Aa 1.197 +0.77Bb
44 — 1} Petiole-leaf K 2.950 £0.57Bb 0.989 +0.42Bb 0.451 £0.13Ab  4.793 +0.92Aa 0.936 +0.78B 0.482 +0.19Ab
J 4.695+1.67Aa 1.249 +0.32Ba  0.407 £+0.26Ab 2.998 +0.67Bb 1.084 +0.38B 0.392 +0.25Ac¢
H 2.130+0.52Bb 1.087 £0.29Bb 0.509 +0.21Aa 3.487 £0.35Aa 0.926 +0.56B 0.501 +0.28Aa

DK: =B R B Kunming of Yunnan Province; J: YLFGSLIT. Jiujiang of Jiangxi Province; H: 8% # 11 Huangshan of Anhui Province. REIH AT
FNEFBSRERRAFGBEAN 3 MHIBELE 1% M 5% KF EZEREE The different capitals and small letiers indicate the significant

difference among three provenances of different provenances at 1% and 5% levels respectively.
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IR EM Na*/Ca®" HLE % Na* /K" HfEAK,H
=GR YA H 89 Na*/Ca®* WAL F Na*/K*
HoAl, T 228 3 IR B 0 Na*/Ca®" HUMEAR T
Na'/K* Wi, T Ca*" BAFRP AT BN
g™, B Ca®* xf Na* lipia A RS HERY Wik
ALK RETRMEHFTERNGE P C" K
Wi E A NaCl BaE e, R A st — 4
(SR el

/DR oI D TSt R PAR T Y iR
1 KSR 8 7 D [l iz ) A8 A R P IR 0
SR FR7K B v HEA T SR 0, AR 0 o B R R WA AR
FEEMRAE T, B NaCl WL HE w7, & R IR
RANA IR R B ZE R B T B iE i AR Ty e,
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